The August of 2011 saw the largest riots in the United Kingdom in decades. Half of London's boroughs, as well as neighborhoods in several other cities, were impacted through the more than 200 individual riot events that caused £200 ($300) million in property damage. Despite widespread media coverage at the time, we know little about what citizens experienced during the riots. This paper bridges that gap using daily response panel data (from the Mappiness smartphone application) to estimate the beyond-monetary costs of the riots. Based on the difference-in-differences estimation, the disturbances substantially increased unhappiness and stress in areas they affected. This negative effect was even more pronounced in areas with the biggest proportion of Black residents, and it also reached a national scale, as even neighborhoods without riots experienced a pronounced wellbeing loss. The negative effects persisted beyond the end of the disturbances, at least until the end of the summer. Citizens changed their behavior in response to the events, respondents in neighborhoods with riots started seeking information and communicating more, which manifested in higher levels of TV watching, texting, email, and social media use. The English riots form part of a larger trend in current social tensions-with a marked wellbeing loss for the majority of Brits.
Introduction
Riots are a series of violent acts against the existing social order [Lachman, 1996] . Over the course of five August days in 2011 in the United Kingdom (UK), a total of 224 locations-shops, streets, squares-experienced rioting. Many businesses were severely affected, and property damage was widespread. The citizens of Great Britain lived through these days either directly experiencing the riots in their neighborhood, or through watching the news as the events unfolded on TV. The riots had direct monetary costs in terms of extra policing and the substantial addition of cases in the judicial system. However, the riots also had beyond-monetary costs -the negative, non-financial costs citizens experienced living through the time of heightened social tension. Using Mappiness [MacKerron, 2012] , a smartphone application that collects data on happiness and stress levels, I provide an estimation of the direct, in-process emotional impact of riots on citizens for the first time in large-scale applied research. Happiness, with levels that can change daily in a meaningful manner, is well fitted to assess the effect of short, powerful events that slower changing or less often measured indices couldn't capture. In the context of the riots, focusing on unhappiness and stress also allows the consideration of all regions of the United Kingdom, as opposed to monetary costs, such as property damage, that are inevitably localized to where riots took place. Intangible costs, such as fear and anxiety, have been documented to be associated with local crime levels [Dustmann and Fasani, 2016 , Braakmann, 2012 , Ross and Mirowsky, 2001 , Jackson and Stafford, 2009 , but due to the unpredictability of riots, associations between mental health and exposure to riots are much harder to measure. Exploiting the data's panel structure, the exact geographic location of each riot event, and each response for each individual, I attempt to estimate a causal relationship between riots and mental wellbeing. I find that the disturbances substantially increased unhappiness and stress throughout the UK. The negative effect didn't remain localized to areas with riots, but functioned as a blanket coverage throughout the entire country, with especially pronounced effects in the treated areas. In areas with riots, the events had a similar effect to Christmas Eve being cancelled; more specifically, the riots had the equal effect in the negative direction as Christmas Eve has in the positive one for the average citizen. The negative effect persisted until the end of the summer, and 'placebo riots' imposed at various earlier times in the same summer show that the impact was unique to the actual treatment time. Local neighborhood characteristics were associated with a heterogeneity in the effect of the treatment. Respondents in areas with riots and with the highest proportion of Black residents were even more strongly negatively impacted, and the size of the effect was beyond double to other treated areas. Meanwhile, areas with the highest levels of skills deprivation had the opposing effect; they had an uptick in their happiness levels. In qualitative research conducted in the aftermath of the riots , participants gave differing motivations for joining in, but one of the key patterns that emerged was their sense of lack of opportunities and of inequality that barred them from moving forward in life. Consequently, people in these skills deprived areas might have been sympathetic to the riots. Similarly to the effect of crime, the riots also induced behavioral change. TV watching grew substantially, along with personal communication, such as texting, email, and social media use. The time newly devoted to these activities was likely taken away from computer games, as gaming heavily decreased during the riots. Overall, the English riots of 2011 brought about substantial unhappiness and stress, along with altered behavior for the majority of Brits. The non-financial costs were widespread and included those further from the riots as well, leading to a nation-wide negative, beyond-monetary impact.
Background
Personally experienced violence has long-lasting, beyond-monetary impacts on the individual, such as on the education performance for pupils [Sharkey et al., 2014] . However, violence that is not individually encountered can have repercussions too. The 9/11 terrorist attacks in the United States, beyond greatly affecting Americans, even caused a wellbeing loss in the British population [Metcalfe et al., 2011] . Similarly to the terrorist attacks in the USA, the London subway bombings in 2005 increased the stress levels of Londoners, with people also reporting changes in their behavior [Rubin et al., 2005] . Riots, due to their unpredictability and rarity in occurrence are sparsely studied in terms of their impact on individuals. One exception is Hanson et al. [1995] 's study analyzing the aftermath (though surveying only 6 months after the events took place) of the 1992 Los Angeles riots, which finds that people in the areas affected experienced extensive psychological distress and, specifically, post-traumatic stress disorder. The English riots of 2011 took place 6-10 August, marking a week of violence that affected half the boroughs of London and another 20 cities in England. Starting in Tottenham, in the North London borough of Haringey, the riots expanded to additional boroughs and then further cities each day, reaching a national scale by 8-10 August [Moore, 2011] . Two days prior to the riots, on 4 August, a 29-year-old Black Londoner named Mark Duggan was shot and killed by police in the same borough that the riots started in. Duggan was perceived to have a gun on him when shot, according to police, but a subsequent police investigation concluded that Duggan did not have any weapon on him at the time [Laville et al., 2011] . On Saturday, 6 August, Duggan's family and friends organized a peaceful protest march ending at the local police station in Tottenham [Briggs, 2012] . With around 300 attendees originally, the protesters demanded that a sufficiently high ranking police representative to come out and speak with them, and when that didn't happen, they remained outside of the station longer than planned. Around dusk, additional people joined, and the protest took a violent turn. Duggan's family and others from the original protest left at this time, while the remaining crowd looted and burned shops overnight. Daylight hours were quiet the following day, 7 August, but looting occurred again after dusk, with hundreds of people joining in. Police were deployed to the scenes of the looting, but could not contain it, especially since looting spread to multiple locations within London. The next daytime was quiet, but the night saw Britain's heaviest rioting in decades. In addition to looting, a person was shot and another attacked during the riots, both dying of the injuries, and multiple buildings and two double-decker buses were set on fire. The next day, 9 August, the police were deployed at three times the scale of a normal day, which, just like in the case of crime at other times [Draca et al., 2011] , resulted in reduced overnight violence. On the last day, 10 August, a hit-and-run killed three people in an area with riots. Aside from that, the riots had practically died down, and only a few additional incidents took place. In the aftermath, Bell et al. [2014] find that there was a disproportionately severe sentencing by the criminal justice system for crimes related to the riots. Based on participant interviews in the aftermath (using a sample of arrested and not arrested riot participants) the majority of the rioters were male (79%); unemployed (among those who were not students, unemployment was 59%, compared to the national level of 8% for the same time period); young (29% aged 10-17, 32% aged 18-20, and 16.5% aged 21-24); and largely non-White (47% Black, 5% Asian, 17% mixed/other, and 26% White) . The exact number of participants is unknown, but more than 4,600 people were arrested [Draca et al., 2011] , and of that, 2138 people were found guilty by August 2012, a year later [Ministry of Justice, 2012] . Participants said that they were motivated by a combination of the immediate opportunity to gain material possessions and long-term social factors that impacted their lives. Many mentioned 'lack of opportunities,' 'disappointment with the system,' and 'unfair stop and searches' as their motivation. Research by Kawalerowicz and Biggs [2015] finds that there was a preexisting difference in treatment by the police. Areas where prior to the riots people felt disrespected by police saw more rioters coming from them, while areas with good police relations had fewer rioters join in. The research also shows that rioters came disproportionately from disadvantaged areas and were poorer. Lastly, there were striking differences in integration into society between the rioters and the general population. Although the vast majority of rioters were British citizens (86% of those sentenced to prison, the only sub-population for which data is available) [Ministry of Justice, 2012] , only 14% of those interviewed said they really felt a part of British society (the national average was 53% at the time) .
Data

Mappiness
The Mappiness dataset [MacKerron, 2012] is a large voluntary sample of the UK population. It is administered through a smartphone application that anybody can download for free and prompts respondents usually twice a day.
1 After providing personal information when signing up, 2 people fill out how happy, relaxed and awake they feel, with whom and where they are, and what they are doing at random, prompted times. While they can join and leave at any time, respondents in 2011 took part for a median of 61 days (that is, two months), producing a rich panel with daily responses that is unusual in its scale. The question on happiness (relaxedness) is phrased, 'Do you feel happy (relaxed)?'; the respondent can answer on a sliding scale with one end point denoted as 'not at all' and the other as 'extremely.' An advantage of the phone application is that it doesn't anchor the question with visible numbers, but with a sliding scale on which respondents can select any point that the phone's pixels can register. A continuous variable is created using this scale. For the purpose of the analysis, the results are scaled between 0 and 100 afterwards, offering a much finer gradient of responses than most surveys allow. Focusing on the momentary happiness of individuals as opposed to their life satisfaction also contributes to the growing literature estimating causal effects on wellbeing using this metric. Momentary happiness, the affective counterpart of the evaluative life satisfaction, is gaining traction in the literature, such as with recent research on the relationship between work and happiness [Bryson and MacKerron, 2017] . Respondents also report at each prompt what activities they are undertaking at the time of answering. From a list of 40 options (and 'Something else') people can choose one or multiple that describes their immediate situation. For example, one individual on the third day of the riots reported that they were 'watching TV' at the time of answering; another person was 'talking, chatting, socializing,' 'drinking coffee, tea,' 'texting,' and 'browsing the Internet.' In particular, activities related to communication and information seeking will be of interest here, as the literature on crime (which are similar to the riots in their violent nature) and research on natural disasters (which are similar to the riots in their unpredictability and rarity) suggest that individuals are most likely to change these behaviors [Becker and Rubinstein, 2004, Perry et al., 2001 ].
Weather and daylight information
The British Atmospheric Data Centre's Met Office Integrated Data Archive System (MIDAS) provides hourly spatio-temporal information for the respondent's momentary GPS location on various measures. These include wind speed, air temperature, sunshine duration, and rain measurements.
3
These are used as controls to avoid attributing weather effects on wellbeing to the riots. Daylight information for each date and location comes from R's StreamMetabolism package.
Information on the riots
The Guardian newspaper collected a list of all confirmed riot events as the riots were unfolding and compiled a publicly available dataset of 245 events.
4 . Each entry contains information on the day (and, for about a third of them, also on the specific hour) of the riot event, the location given as an address (or sometimes shop name), and a short description of the event Table 1 contains a list of all events categorized by criminal law based on severity, 5 as an overview. If one description contained two different type of crimes, such as a shop that was looted and stolen from, then it is put into the more severe category. When excluding the shooting of Duggan that occurred two days before the riots and served as a catalyst, as well as locations in the 'Other' category, a total The geographical unit most fitted for analyzing the localized effect within the UK is the level of Local Authority. Local Authorities (LAs) are units of local government, usually the size of a city district or a smaller standalone town. London, for example, has 33 Local Authorities. This geographical unit allows analyzing reasonably small areas to estimate a localized effect, as well as enough Mappiness responses from the neighborhood for meaningful analysis, something that couldn't be done if only considering the very street or block treated. Therefore, I identify each specific location's associated LA and find that nationwide the events fall into 39 Local Authorities. 
English Indices of Deprivation
The rioters perceived themselves to lack opportunities that were more available to others, specifically economic opportunities such as having a job . The English Indices of Deprivation can identify areas with residents in similar circumstances, as it measures the level of different aspects of deprivation for each Local Authority in the country. 7 If the riots were an expression of a larger discontent, then people in these deprived areas might feel differently to people in areas without deprivation. Therefore, the English Indices of Deprivation allows analyzing whether people more similar to the average rioter reacted differently to the events to the rest of the society. The deprivation data is published every five years. The analysis uses the 2010 release, which has data from the year 2008 8 and is available at the LA level. I focus on two metrics in particular: the indices of employment deprivation and of skills deprivation. Employment deprivation is measured via the proportion of people on Jobseeker's Allowance and Support Allowance among the adult population in the LA, while skills deprivation is based on the proportion of adults with low attainment, skills, and English knowledge. Independent research published by the Cabinet Office suggests that both types of deprivation were typical of the rioters and also match some of their own interpretations for their motivations [Morrell, 2011] . In my research, I consider LAs with the top 25% highest proportion of skills/employment deprived residents to be particularly characterized by that.
Racial and local wealth information
The proportion of non-White participants in the riots was disproportionate to their presence in society; however, interview participants did not consider the riots to be "race riots." This tension makes it particularly important to focus on how people responding from disproportionately nonWhite neighborhoods reacted to the riots. To capture the racial and wealth divide, we have to look closer than using Local Authorities, because race and wealth divisions tend to be particularly sharp geographical divides. Therefore, here I use the geographical unit of Lower Layer Super Output Areas (LSOA). LSOAs have about 1,500 residents, on average, and usually make up a few city blocks. They are compact areas that are more likely to encompass similar individuals. London, for example, has 4,835 LSOAs (as opposed to 33 LAs). Therefore, for measuring the specific impact in non-White areas, I limit my analysis to Greater London, the only area that has such geographically detailed information on race, and use the LSOA Atlas of the Greater London Authority.
9 Similarly to the deprivation data for LAs, the LSOA Atlas provides information on the proportion of certain groups in each LSOA. From this, I can identify the areas with the top 25% Asian and Asian British; Black, African, Caribbean, and Black British; and Black, Asian, and minority ethnic 10 (BAME) residents. Black areas saw more rioting than others, with 50.7% of the top 25% most Black neighborhoods having riots, while 31% of the 25% most BAME neighborhoods having riots, and 9.9% of the most White and most Asian neighborhoods having riots. Lastly, I also look at areas with the top 25% house prices to analyze how the well-off reacted during the riots.
Empirical strategy
The Mappiness data is unique in that it provides information on the riots' effects already while the riots took place, as opposed to most research that has to use post-event measures to approximate effects. As there is data on the effects of the treatment for the process of the treatment taking place, I compare in the analysis respondents' level of wellbeing from before the riots to during them. The time of 'treatment' is defined as the 5 days of the riots (Saturday to Wednesday), and the time before the treatment as the 5 days before the shooting of Duggan (Saturday to Wednesday again), leaving out the Thursday and Friday between the two categories. On the first of these two 7 Deprivation data is not comparable among England, Wales, Scotland, and Northern Ireland, so this part of the analysis only focuses on England, where the riots took place.
8 See more on the English Indices of Deprivation and download the data here: https://www.gov.uk/government/statistics/english-indices-of-deprivation-2010excluded days, Mark Duggan was shot, and on the second the news of the shooting spread, both of which directly led to the protest and riots, so these days are excluded for not being strictly 'before treatment.' According to the news at the time and the Guardian dataset with riot events, the riots only started around nightfall on each of the five days. Sunset in London on 6 August 2011 (the first night of the riots) occurred at 8:41 p.m., and dusk is usually about 30-35 minutes long. Therefore, in the analysis, I categorize all responses from an area with riots starting there that evening untreated until 10 p.m., and treated from 10 p.m. onwards. From a location experiencing riots on a given night, all following responses within the five days were then considered treated; once an area was exposed to the riots, it remained affected regardless of the hour of the day. To measure the impact of the riots, I test how a response from an area with riots where at least one riot event already took place compares to the same individual's responses before any of the riots started there. I test this using a difference-in-differences model where for individual i in area a at time t:
where α i is the individual fixed effect, R a is a set of 406 dummies controlling for the unique characteristics of each Local Authority in the United Kingdom, D t is a set of 10 day dummies for each of the five preceding days and each of the five days during the riots, while the interaction term, Ra*Dt is a dummy variable taking up 1 if the response is from one of the Local Authorities with riots and the riots have already started in that specific Local Authority. Because each area experienced riots from a different day onward during the five days of the riots, the interaction term takes the value 1 from different days onward depending on the location. Let me illustrate the empirical strategy with an example using three different Local Authorities in London. The Local Authority of Bexley didn't experience any riots, so the interaction term is 0 throughout all 10 days, and responses from here make up part of the control group. Haringey, where the riots first broke out, experienced riots naturally already on the first night, so the interaction term is 0 for the pre-period and the daytime of the first day, and takes the value of 1 from 10 pm on the first day, and for the full four more days of the riots. Camden, however, was free from riots for the first two days, and only had riots starting on the third. Consequently, the interaction term for responses from Camden is 0 for the pre-period of five days, the first two days of the riots, and until 10 pm on the third, and then 1 for the night of the third, and the whole of the fourth and fifth days. This difference-in-differences strategy, however, carries the assumption that people in areas with no riots-such as Bexley-were completely untreated. This is unlikely, given the spread and extent of the riots and the news coverage they received at the time. Therefore, any estimation will serve as the lower bound of the effect in treated areas, where the real effect would likely be higher if the comparison group were truly untreated, 11 . To measure how big the real treatment might be, I look at the size of the treatment effect in untreated areas, comparing unaffected areas before the riots to the same areas during the riots. This model hinges on the assumption that no other event took place during the riots that could have influenced people in all areas of the country to such an extent. This assumption is supported by research, finding that the riots were the main news item during the time and received "blanket coverage in the UK media" [Reeves and de Vries, 2016] . I measure the effect in untreated locations using a panel regression for individual i at time t as follows:
where D t is a dummy taking up value 1 for responses during the five days of the riots, and 0 before, and it is the error term. Therefore, the approximate full effect for a person responding from a treated area is the result of the difference-in-differences model plus the simple panel regression model:
Descriptive statistics
There is a total of 12,731 responses from the United Kingdom for the five days of the riots and the five days prior to them, evenly split between the preceding five and the five during. 23% of these fall into LAs where at least one riot event happened. These responses come from a total of 1,368 individuals who responded at least once in the 5 days before and at least once during the quasi experiment. Because Mappiness is a smartphone application and these were not yet in such widespread use in 2011, one expects respondents to be better off than the public in general. Indeed, the median household income among participants is £48,000, while in the UK population in 2011 it is £23,208. 12 The gender balance of the sample is identical to that of the population, with 51% being female in both.
13 The median age is 39 years in the UK, while 33 among the participants, and likely due to that, the percentage of households with children is substantially different (57% in the population, 14 30% among participants), meanwhile employment levels are 8% higher among Mappiness respondents (70% 15 to 78%). The Mappiness is not a nationally representative sample, and these differences are partially due to who the select individuals are who could afford a smartphone in 2011. But they are also due to the fact that the Mappiness heavily oversamples Londoners (39% of respondents are Londoners, while Londoners are only 12% in the UK population). This being the UK's richest city with a strong presence of young, working people, the differences to the national average are understandable. This oversampling also carries an advantage though, because the riots also disproportionately occurred in London Local Authorities (20% of London LAs had at least one riot, while only 5% of LAs elsewhere), so the sampling of Mappiness is helpful in accessing enough respondents close to the riots. In the analysis, the riots are considered a treatment that affects respondents. However, for the results to be valid, it is a prerequisite that the riots do not affect participation. Various robustness checks show such an effect not to be present. For example, participation rates before and during the riots are unchanged, so it's not the case that the exogenous variable of interest would have influenced attrition, people didn't join less, or leave the study earlier because of the riots. People also took the same length of time from prompt to response before and during the riots, there is no significant difference for an individual in their signal-to-response time. Unanswered signals were also not showing any peak during the riots. Over the course of 2011, the signals left unanswered grew steadily, likely because the Mappiness application was rolled out in late 2010, and by mid-2011, people were slightly less active in taking part. This pattern occurs when comparing the proportion of unanswered signals before and during the riots too; however, it's part of a trend and not a singular case. The other aspect of rioter-survey participant interactions could be whether any individuals belonged to both groups. While this cannot be completely ruled out, it is extremely unlikely because of the relatively small size of the two groups and the difference in average demographics. While certainly not definitive proof, there was no response recorded at a riot location and during a riot. Furthermore, the riots also didn't alter the proportion of responses coming from one's home, the same amount of people chose to be at home as before. There was however a slight increase in the proportion of responses coming from one's home LA, but not a change in the proportion coming from urban versus rural areas. Overall, people didn't seem to flee large cities, nor close their front doors for days, but just stayed somewhat closer to home than usual. Finally, I also don't observe a change in country-wide happiness levels in the six months preceding the riots. It could still be the case that for certain subgroups there was a growing unhappiness that might have contributed to the riots. However, to test that, one would have to make assumptions about who they are, and that would lead us to an entire separate analysis beyond the scope of this paper. What can be noted here is that, overall, the country didn't exhibit any trend in happiness levels that could have suggested the riots were 'brewing.'
Results
Unhappiness and stress in areas with riots
I compare responses from the (yet) untreated locations to responses from LAs with riots once riots occurred there, and observe a substantial growth in unhappiness and stress for people responding from treated areas. This persists once controlling for individual fixed effects and clustering the standard errors both at the location and the individual level, as seen in the preferred specification, Model (3). According to Model (3), being in a Local Authority once riots started there leads to a 2.3 point decrease in happiness and a 2.7 point increase in stress for an individual. As noted in the empirical strategy, the difference-in-differences model presented in Model (3) is a lower bound of the local effect. Model (4) estimates the effect of the riots on people in areas without riots, and I find that individuals in these areas also experienced a substantial wellbeing loss compared to their own levels a week before. This implies that there was a country-wide happiness and relaxedness drop beyond the localized effect. Adding up Model (3) and (4) to get an approximate total localized effect it appears to be a drop in happiness of around -3.84, while stress increased with 4.96. It is not entirely straightforward to interpret the magnitude of the effect on happiness because most of the Mappiness data is related to personal, in-the-moment actions. In search of another national level experience to which we could compare the riots, we could look at sports. I find that the riots were at least twice as bad as when in soccer England lost on penalties in the semi-finals to Italy in the 2012 UEFA European Championship (it was a significant country level happiness loss of -1.42 points, suggesting that while this certainly wasn't a world event, it did have a strong impact in the UK). Alternatively, we could look at religious holidays. Here, one could say that for people's happiness the riots were worse than how good Christmas Eve is (Christmas Eve contributes 3.29 points to happiness). On a personal level, having riots in the area a person responds from is worse than directly being in the process of commuting or traveling β = −1.81, and is similar to the experience of doing work β = −3.78 in the moment of response, the second most negative activity people ever report (behind being sick in bed). These latter examples are particularly telling of the severity, because the riots were able to induce a happiness loss surpassing the effect of certain activities while they are directly underway by the individual, even though most respondents were not in physical contact with the riots. Both of these types of comparisons suggest that the riots were a large negative externality for citizens near them. I run falsification tests using the preferred specifications, Model (3) and (4), to test whether this pattern emerges at other times too. I impose a 'placebo riot' on the same locations 4 weeks, 8 weeks, and 12 weeks before the actual riots. I find that overall, respondents in the areas were not different from their 5 days earlier selves at the placebo times at 4 and at 12 weeks prior the riots, while at 8 weeks there's a negative difference significant only at the 10% level. The country-wide effect was completely unique to the time of the riots, the placebo times are all insignificant. With most of the tests not showing a significant outcome, it is likely that the main specification for the actual time of the riots indicates a causal effect of the riots on citizen wellbeing (see Appendix for results).
Persistence of effect
I find that the riots not only impacted people while they went on, but for weeks afterwards as well. As seen in Table 4 , comparing the 5 days before the riots to 5 days 1, 2, or 3 weeks after it, the negative effect is strong and persistent in areas that didn't have riots. Areas with riots were also unhappy and stressed, but not more than other locations, as the insignificant difference-indifferences model suggests. The negative effect of the English riots lasted at least until the end of the summer, and it wasn't being exposed to them directly that drove the effect anymore, but that the English riots took place at all, in the size, reach, and persistence as they did. Model (1-6) top: Difference-in-differences. Fixed effects panel regression with circumstantial controls and standard errors clustered at the location and the individual. Model (1-6) bottom: Treatment effect in untreated areas. Fixed effects panel regression with circumstantial controls and standard errors clustered at the location and the individual.
Model (1) and (4): July 30 to August 3 compared to August 13-17.
Model (2) and (5): July 30 to August 3 compared to August 20-24.
Model (3) and (6): July 30 to August 3 compared to August 27-31. Note: Testing beyond August is avoided as with September multiple seasonal changes occur, and the wellbeing differences to early August aren't convincingly driven by the riots alone anymore. Therefore, persistence effects are presented until the end of August. Standard errors in parentheses + p<0.10, * p<0.05, ** p<0.01
Happiness change in areas with riots and characteristics similar to the rioters
Beyond the average negative effect in areas with riots, responses from some locations with special characteristics might show a particular trend. I test this using triple interactions, and focus here for simplicity only on the key dependent variable, happiness. The characteristics I analyze are aspects in which areas are similar to rioters, skills and employment deprivation and high percentage of non-White residents, and one in which they are dissimilar, affluence. 16 Affluence, measured using the area's median house price, is a good measure of established wealth and reflects on inequality built over generations better than income could alone. I interpret these results cautiously, because they only describe the neighborhood or city block the person responds from, not the individual themselves, even if the response area is likely indicative, to a degree, of at least some characteristics of the respondent. Looking at Table 5 , I find that areas with riots and high levels of Black British population were particularly unhappy. The coefficient is three times the size of the average local effect, and suggests that people in Black neighborhoods that saw riots were particularly devastated. The negative effect of the riots in Black neighborhoods also extends beyond those that experienced riots. A difference-in-differences test looking only at the time of the treatment and the racial composition of the area results in a similar significantly negative effect as the triple difference does (results not shown). This suggests that it is not only that Black locals were concerned about the riots that happened right there, but Black neighborhoods around the whole of London were significantly more distressed than usual. One interpretation can tie this result to the fact that it was an unarmed Black man whose shooting preceded the riots. Furthermore, almost half of the participants were Black. Lastly, the media coverage of the riots might have had an impact as well. News and analysis at the time, while not connecting the riots specifically to the Black community, did often use images depicting Black riot participants in their commentary. As Bateman [2012] finds, in the aftermath of the riots, White Britons had an increased sense of social distance, of cultural threat, and of prejudice towards Black Britons. A similar pattern doesn't emerge in predominantly Asian British or BAME neighborhoods, which appear to be equally affected as other areas with riots. De Rooij et al. [2015] suggest that this might be due to how members of the Muslim community were often cast as protectors of their neighborhood in the news media, and all three victims of the hit-and-run accident were Muslims trying to stop rioters from looting in their neighborhood. Bateman [2012] also found that, as opposed to feelings towards Blacks, feelings towards Muslims remained unchanged; specifically among the White British who worried about increased violence, prejudice even decreased towards Muslims following the riots. Areas with skills deprivation, as opposed to those with Black residents, were strikingly happy if riots took place in their neighborhood. Testing only skills deprivation and the time of the treatment in a simple difference-in-differences framework, as in the case of Black neighborhoods, reveals that all skills deprived areas in England were happy during the riots, regardless of whether the area had riots (results not shown). This could be due to a sympathy with the riots, people maybe were pleased that a larger discontent they have been experiencing on an ongoing basis has manifested in action, even if the initial peaceful protest quickly turned violent. It is worth being cautious with the interpretations though, as people in affluent locations also reported increased wellbeing, even if not to the same degree. To note, there are few respondents with responses during the riots which were from LSOAs which were both affluent and also had riots, so any interpretation of this last result should be limited. If I exclude those who earn in the top decile of the British income distribution (above £50,000), I find consistent results with those presented in Table 5 . Consequently, it is unlikely that a small, well-off, smartphone owning section of the sample would drive the results. 'Placebo riots' testing periods 4, 8, and 12 weeks before the real riots finds that none are significant, which suggests that the effects were indeed induced by the riots (see Appendix for results).
Lastly, there are two aspects of the riots that are untestable with this design. One of these is Model (1-6): Difference-in-differences-in-differences estimates comparing (i) treated areas (ii) during the riots (iii) with specific neighborhood characteristics. Fixed effects panel regression with circumstantial controls and standard errors clustered at the location and the individual. Model (1-4): Responses within Greater London, as race and wealth information is only available here. Geographical unit: LSOA (small neighborhood level). Model (5-6): Responses within England, including London. Geographical unit: LA (large neighborhood, or small city level). Standard errors in parentheses + p<0.10, * p<0.05, ** p<0.01 the riots as an urban phenomenon. The riots manifested more often in spaces which the rioters routinely passed through and which were closer to their homes [Baudains et al., 2013] . Also, urban areas with a high proportion of young people and a shorter distance to shops and malls were more likely to experience riots [Kawalerowicz and Biggs, 2015] . Indeed, almost all treated LAs are urban, which also means there aren't enough treated rural locations to provide a reasonable sample size. Comparing all urban areas to all rural areas before and during the riots (regardless of whether a riot took place there), shows there to be no difference between them. People in smaller places were just as stressed and unhappy as urbanites. The riots are also considered an English phenomenon. Out of the 225 riot events, 223 happened in England, and 2 in Wales. Research written in the aftermath refers to the events as "English" (as opposed to "British") riots (see titles such as "The English Riots of 2011," "The August riots in England," "Reading the riots: investigating England's summer of disorder" referenced earlier). However, because of the minimal of treatment outside England, triple differences cannot be applied to test whether people in the English versus the Welsh treated areas felt differently. Comparing the whole of England to the whole of Scotland (which didn't have any riots) shows no difference. It appears that the United Kingdom as a whole underwent a severe loss of happiness; Scots had no sense of being spared from the riots at the time, and it is only looking back that this became apparent. This result also holds if I only compare all urban areas in England to all urban areas in Scotland.
Behavioral Changes
With quantitative research on riots and citizen behavior lacking, I turn to two other areas of study for forming hypotheses. Crime, an activity similar to the riots in its violent form, and natural disasters, similar in their unpredictability and rarity, provide guidance for possible behavior changes, which suggest a likely increase in communication and in information consumption [Becker and Rubinstein, 2004, Bourque et al., 1993] . In line with these predictions, I find that TV watching and, to some degree, personal communication (texting, email, and social media use) increased in areas with riots during the riots. Interestingly, 'browsing the Internet' remained unchanged. Triple differences using neighborhood characteristics suggests that people in areas with riots and with the highest proportion of BAME residents increased their personal communication even beyond other areas with riots. Meanwhile, respondents in areas with riots and within London had an extra increase in TV watching. The newly devoted time to these activities must be coupled with another activity becoming less prominent, and indeed, I find a substantial drop in playing computer and phone games in areas with riots. It appears that once the riots started people quickly turned from imaginary worlds to reality. I also find that smoking grew somewhat in these areas (though my sample size is small -it's harder for the prompt to catch someone mid-cigarette than mid-TV watching, due to the difference in the typical length of these activities). One explanation for the increase in smoking might be that people used this activity as a coping mechanism with the exhibited stress increase. Lastly, I observe no change in the proportion of people working when prompted to respond. Model (1-6): Logit regressions with difference-in-differences estimates. The values provide the log odds of a given activity being undertaken by the individual at the moment of answering if in an area with riots during the riots, compared to the likelihood of such activity before the riots. Model (6): Estimated using the dependent variable 'working, studying' on a restricted subset of respondents excluding students, in order to measure the change in working specifically. Standard errors in parentheses + p<0.10, * p<0.05, ** p<0.01
This finding is contradictory to what media accounts would have us presume, which suggest that a number of businesses, at least in London, closed early during the riots [Newton-Small, 2011] . One explanation might be that jobs in metropolitan areas, or at least the white-collar ones, could possibly temporarily be fulfilled from home. So while businesses closed early, it didn't necessarily mean people ended up working less. This explanation is supported by the fact that a triple interaction of work during the riots in areas with riots and within London also shows no reduction in work, while focusing only on the afternoon and evening hours (when the early closures could have had resulted in a change) also show no significant difference in areas with riots.
Discussion
'This is criminality, pure and simple, and it has to be confronted and defeated.' So said David Cameron, the UK's Prime Minister during the riots [Telegraph, 2011] . According to him, 'we know what's gone wrong . . . a slow-motion moral collapse . . . irresponsibility, selfishness, behaving as if your choices had no consequences' [BBC News, 2011 ]. Kenneth Clarke, the then justice secretary, talked about 'criminal classes,' suggesting that the majority of participants were reoffender criminals, 'cut off from the mainstream in everything but its materialism' [Guardian, 2011] . 'These thugs,' as Mr. Cameron put it in this interpretation, caused the vast majority of the country to become victims to a crime of a few. Social science research conducted in the aftermath came to somewhat different conclusions. Briggs [2012] in his analysis of participant interviews suggests that frustration and the lack of opportunities 'made them a population quite ready to counteract their structural position in an effort to send a message.' Qualitative research based on interviews with rioters found tensions with police were crucial . The interviews talked about an 'anger at what was felt to be discriminatory treatment,' and the shooting before the riots was considered a symbol of the perceived injustice.
Stepping away from these contradictory interpretations, this analysis aimed to measure the de facto emotional effect of the riots. My results suggest that the 2011 English riots caused a wellbeing loss for most people living in the United Kingdom. Comparing the week before the riots to the week of them, I observe significantly higher unhappiness and stress throughout the country. Those close to the riots experienced a severe wellbeing loss, but even citizens in areas that were unaffected by the disturbances were unhappy during the period that the riots went on. For those who were in neighborhoods with riots, the effect of the riots was the same magnitude in the negative direction as Christmas Eve is in the positive one. Neighborhoods with high proportions of Black residents were particularly unhappy, while people in skills-deprived areas were happier during the riots, which latter result might suggest that there was a wider discontent that resonated with the riots. This would also suggest that the riots had a mixed effect, causing a loss of happiness to the majority, but not to all. During the riots, people substantially altered their behavior. Watching TV, texting, and using social media increased in neighborhoods with riots, and people here created time for these activities by turning to online and phone games less than before. Overall, the riots had clear externalities beyond the financial costs they imposed. Based on the estimations, I find that the welfare loss from riots was bigbig enough that it perhaps overshadows the direct financial loss for most residents in the United Kingdom. Model (1-6) top: Difference-in-differences. Fixed effects panel regression with circumstantial controls and standard errors clustered at the location and the individual.
Model (1-6) bottom: Treatment effect in untreated areas. Fixed effects panel regression with circumstantial controls and standard errors clustered at the location and the individual.
Model (1) and (4): July 2-6 compared to July 9-13.
Model (2) and (5): June 4-8 compared to June 11-15. Model (3) and (6): May 7-11 compared to May 14-18. Standard errors in parentheses + p<0.10, * p<0.05, ** p<0.01 Model (1-9): Difference-in-differences-in-differences estimates. Models as described in Table 5 . Model (1), (4), (7): July 2-6 compared to July 9-13. Model (2), (5), (8): June 4-8 compared to June 11-15. Model (3), (6), (9): May 7-11 compared to May 14-18. Standard errors in parentheses + p<0.10, * p<0.05, ** p<0.01
